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Photoelectron Spectroscopy (PES) [1] and X-ray Absorption Spectroscopy (XAS, 
Figure 1) [2-4] have contributed greatly to our improved understanding of Pu 
electronic structure.  From these and related measurements, the following has 
been determined. 
1. The Pu 5f spin-orbit splitting is large. 
2. The number of Pu5f electrons is near 5. 
3. The Pu 5f spin-orbit splitting effect dominates 5f itineracy. 
 
 
 
Figure 1 
 
Significant questions remain concerning the nature of Pu electronic structure.  
Perhaps the missing piece of the puzzle is the direct experimental determination 
of the unoccupied electronic structure using high energy inverse photoelectron 
spectroscopy or Bremstrahlung Isochromat Spectroscopy (BIS). [5]  Past BIS 
studies of  Th and U indicate the feasibility and utility of Pu studies. [6] 
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To this end, a new BIS capability has been developed in our laboratory, as 
shown schematically in Figure 2 below. [7]  
 
 
Figure 2
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Electron stimulated emission of photons has been carried out using the XES-350 
monochromator and detector system.  Some of our preliminary results are shown 
below,  using an electron excitation beam energy of 3000 eV.  
 
 
Figure 3 
XES-350 A Schematic of the monochromator and detector is shown here.  Figure 
provided by Scienta. 
 
 
Figure 4 
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Figure 5 
The intensity of the transmitted radiation as a function of the slit inch scale for 
Grating 1. 
 
Figure 6 
Zn L (2p) and O K (1s) emission in first order, measured at the calculated 
positions on Grating 1. 
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Figure 7 
The intensity of the transmitted radiation as a function of the slit inch scale for 
Grating 2. 
 
 
Figure 8 
Zn L (2p) and O K (1s) emission in first order, measured at the calculated 
positions on Grating 2. 
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Figure 9 
The intensity of the transmitted radiation as a function of the slit inch scale for 
Grating 3. 
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